Summary. The method for a rapid bioassay for the neutralizing activities of antichorionic gonadotrophin sera is based on the inhibition of the increase in plasma testosterone concentrations in male mice after the injection of antiserum and human chorionic gonadotrophin (hCG). The antisera were obtained from rhesus monkeys immunized against the beta-subunit of ovine luteinizing hormone (oLH\g=b\). The anti \x=req-\ oLH\g=b\ sera neutralized the hCG-induced testosterone stimulation. A dose\p=n-\response relationship for neutralization was found between 25 and 200 \ g=m\ l antiserum. Anti-hCG sera raised in human, chimpanzee and rabbit also neutralized the biological activity of hCG. The major advantage of this method is that the single injection of antiserum given before hCG administration leads to the hormone\p=n-\antibody reaction in vivo.
Introduction
Determination of the biological activity of antisera is essential for reproduction research using immunological methods. It is indispensable for the evaluation of the effectiveness of contraceptive vaccines in primates based on immunization against the ß-subunit of hCG (hCGß) (Stevens, 1974; Hearn, 1976; Talwar et al, 1976) , against C-terminal peptides of hCGß (Stevens, Powell, Lee & Griffin, 1981) and against the ß-subunit of ovine luteinizing hormone (oLHß) (Thau & Sundaram, 1980) . The rapid and sensitive in-vitro methods for antibody determination cannot substitute for in-vivo assays for biological effectiveness.
Established bioassay procedures for the neutralizing activity of anti-LH and anti-hCG sera measure the inhibition of such gonadotrophic effects as the increase in weight of female (Snook & Cole, 1965) or male (Robyn & Diczfalusy, 1968) genital organs, the induction of ovulation (Sasamoto, 1969) , and the depletion of ascorbic acid in the ovary (Rennels, 1964) . The suppression of hCG-responsive ovarian alkaline phosphatase has also been reported (Ryle & Sage, 1980) . We describe here a rapid bioassay which is based on the inhibition of hCG-stimulated testosterone production in mice. This method is similar to that described by Ryle & Sage (1980) Antisera. Antisera were obtained from rhesus monkeys (Macaca mulatta) which had been immunized against oLHß for 5-6 years to study several aspects of a contraceptive vaccine. The details of the immunization, antibody titre determination and antifertility effects, including the mechanisms of action, have been described previously (Sundaram et al, 1976; Thau, Sundaram, Thornton & Seidman, 1979 
Results
Age-effect on testosterone response. Plasma testosterone concentrations were determined in 3-week (body weight: 10-12 g), 7-week (25-30 g) and 10-week (35^10 g) old mice with and without hCG injections. The 3-week-old mice had undetectable basal testosterone levels and showed no increase after hCG treatment. In 7-and 10-week-old mice, the mean ± s.e.m. basal levels (0-25 ± 0-04 ng/ml, = 7, and 0-25 ± 0-14 ng/ml, = 4, respectively) and increases induced 2 h after the administration of 2-0 i.u. hCG (30-4 ± 0-9 ng/ml, = 7, and 32-4 ± 4-6 ng/ml, = 6, respectively) were similar, but the older group showed more variation in response to hCG. We therefore routinely used 7-week-old mice in the bioassay. Contrary to the findings reported for 2 other strains of mice (Bartke & Dalterio, 1975) , we found no evidence for episodic secretion of testosterone in 3-, 7-and 10-week old mice of the NCS strain.
Effects of amounts and time ofhCG administration. As shown in Text- fig. 1 , maximum response of plasma testosterone levels 2 h after hCG was reached with 2-0 i.u. hCG. A dose of 0-25 i.u. hCG induced testosterone levels significantly higher (P < 0-005) than those of mice injected with saline (0-3 ± 1 ng/ml, = 7). Half-maximal response was achieved by approximately 0-8 i.u. hCG and this was therefore used as the standard dose for testing the neutralizing activity of anti-CG or antioLHß antisera. Using 20 i.u. hCG, testosterone levels were measured 1, 2, 4 and 6 h after hCG injection: maximum response of testosterone to hCG occurred within 1 h (33-7 ± 6-6 ng/ml, = 4) and no further change was seen at 2 (32-3 ±0-3 ng/ml, = 4) or 4 h (35-3 ± 1 -5 ng/ml, = 4). By 6 h, testosterone levels had declined significantly (241 ± 2-9 ng/ml, = 4; < 005). For our routine assays, we therefore decided to collect blood samples 2 h after the hCG injection. Effects of time intervals between antiserum and hCG injection. As shown in Table 2 , antibody titres in mouse plasma were lower and more variable at 1 h than at 3 or 18 h, indicating that 1 h was not sufficient for optimum absorption of the antibodies from the peritoneal cavity although testoster¬ one production was already significantly reduced. In our routine assay, we therefore injected hCG 3 h after administration of the antiserum. (Table 3 ). The effect was dose-dependent between 25 and 200 pi antiserum ( = 28, r = 0-750, < 0-001). However, low doses of antiserum (6-25 and 12-5 pi) potentiated the action of hCG. The increase in plasma testosterone levels was dose-related between 3-1 and 12-5 pi antiserum ( = 19, r = 0-486, < 0-03). The assay was also tested for several other anti-chorionic gonadotrophin sera and testosterone production was inhibited in a dose-related manner (Table 4) . 10-9 ± 2-5 100 3-13 5
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* Total volume adjusted to 300 µ with saline. Control received normal saline only. (Table 3) of small amounts of antigonadotrophic sera has been reported previously by Snook & Cole (1965) and was termed 'progonadotrophic effect' in their bioassay system based on inhibition of the rat uterine response to hCG. The mechanism of this effect is unclear. Butler (1975) suggested that the antibody-antigen complex may act directly and possibly more effectively than free hormone on the receptor system of the target cell. Hormonereceptor interaction may also be enhanced by a decrease in the metabolic clearance rate of antibody-bound hormones. We have observed reduced clearance of hCG in 6 out of 7 rhesus monkeys immunized against oLHß (unpublished observations).
As can be seen in Text- fig. 1 and Table 3 , we encountered considerable individual variation in hCG-induced testosterone concentrations as well as in neutralizing activity of antisera, especially when small amounts of antiserum were used. These variations are a result of the summation of many in-vivo reactions such as absorption (of the antiserum), metabolism, excretion, and func¬ tional actions of all the components involved (antibody, hCG, testosterone) in addition to the immunological reaction.
The dose-response for neutralization of gonadotrophic stimulation ranged from 25 to 200 pi antiserum in our typical high-titre serum (Table 3) . Similar steep changes in response within a narrow range of antiserum were also reported for other bioassays (Snook & Cole, 1965; Ryle & Sage, 1980 In spite of the limitations inherent in bioassay methods and the lack of absolute standards, determination of the in-vivo neutralizing capacity of antigonadotrophic sera is essential for charac-terization of antisera. The bioassay we have reported here is a simple and rapid method to test neutralizing activity of antigonadotrophic sera in mice. The neutralizing activity of rhesus antioLHß antisera in mice correlated well with antibody titres.
